Objective: To identify determinants for discharge destination of older (≥ 70 years) and younger (< 70 years) acute stroke patients. Design: Multicentre prospective cohort. Patients: A total of 395 patients, within 7 days of clinically evaluated stroke, were included from 6 hospital stroke units.
INTRODUCTION
All Western countries are faced with an impending explosion of healthcare costs, calling for more voluntary, informal and community-based care (1) . Some consider that individuals should not primarily rely on government provision, but take care of themselves with the help of others. Therefore, the role of informal caregivers and volunteers is expanding (2) . This role is even greater when considering the substantial reduction in hospital admission stays during the last decade. This is partly due to the development of integrated stroke services, aiming to improve healthcare outcomes and processes of care by connecting the hospital with the rehabilitative and chronic phases of stroke care (3) . In the Netherlands, participating organizations in a typical stroke service are hospitals, rehabilitation centres, skilled nursing facilities, and the primary care providers. Although both the rehabilitation centre and skilled nursing facility provide rehabilitation services, there are no clear criteria for the most appropriate discharge destination after the acute phase.
From the literature it becomes clear that discharge destination is related to post-admission functional ability, age, cognitive abilities, and availability of social support (4) (5) (6) . A systematic review showed that older patients with more comorbidities are more likely to be discharged to inpatient rehabilitation or long-term care after an acute stroke, rather than being discharged home (7) . Another systematic review on prognostic indicators of acute hospital discharge disposition after stroke included 48 cohort studies with, in general, poor methodological quality (8) . Hemiparesis, severity of impairment, functional status after stroke, cognition, age, and urinary incontinence, were consistently found to be important determinants of rehabilitation admission. Younger patients were more likely to be discharged home, while older stroke patients were more likely to be discharged to a supported living environment (8) . Unfortunately, even with the available data, it remains difficult to identify clear clinical criteria for discharge after the acute phase, especially when discriminating between older and younger stroke patients. Although the Stroke-Unit Discharge Guideline is a helpful instrument for decision-making, using clinical and social subdomains and indicating age and cognitive disabilities as important determinants of outcome (9), it does not consider different pathways after acute stroke for older and younger ages. In general, the focus is usually directed at discharge home. Home rehabilitation provides the opportunity to provide task-specific therapies, which will probably result in the patient regaining autonomy more rapidly (10) .
Older age is a negative predictor of functional outcome in stroke patients (11) (12) (13) , lowering the chance of being discharged directly home. Older age is frequently accompanied by more comorbidities, which might partly explain this association. There seems to be an indirect relationship between having multiple comorbidities and impaired functional outcome after geriatric stroke rehabilitation (14) . However, some studies found no relationship between having multiple comorbidities and outcome (15, 16) . Another factor is that older patients are less likely to have a spouse who is capable of providing care, compared with younger patients, which also makes it difficult for them to be discharged home (17, 18) .
Therefore, this study aimed to identify determinants for discharge destination after the acute phase of stroke, focusing on differences between older and younger stroke patients.
METHODS

Design and participants
Data for this multicentre prospective longitudinal cohort study were derived from the Restore4Stroke study, the design of which has been published elsewhere (19) . The study included 6 hospital stroke units, which were embedded in stroke services throughout the Netherlands. Patients with clinically confirmed stroke within 7 days were eligible to participate after providing written informed consent. Exclusion criteria were: having serious (health) conditions that would interfere with the study outcome, premorbid dependency in activities of daily living (ADL) (Barthel Index < 18), insufficient comprehension of the Dutch language, and premorbid cognitive decline (Heteroanamnestic List for Cognition > 1 (20) ).
Patients were assessed in the first week post-stroke and at first follow-up, 2 months post-stroke (19) . In this study, data from the first week and 2 months post-stroke are presented.
Procedure and measurements
Within 7 days post-stroke, a trained research assistant collected data on demographics (age, sex, presence of a partner), premorbid social participation, stroke characteristics (number of strokes, and stroke subtype), and related impairments (stroke severity, functional abilities). The primary outcome was hospital discharge destination, i.e. home vs clinical rehabilitation. Cognition and comorbidities were measured at the first follow-up.
Stroke-related impairments were measured by the National Institutes of Health Stroke Scale (NIHSS) (21) . The NIHSS is an observational 15-item impairment scale, indicating stroke severity, with a higher score indicating more severe neurological impairment. The score can be stratified into < 5 mild, 5-14 mild to severe, and ≥ 25 severe neurological impairment.
Dependency in ADL was assessed with the Barthel Index (0-20) (22) , which measures functional (dis)ability, giving an indication of independent functioning and the need for assistance in care, with higher scores indicating more independency.
As a measure of cognitive status, the Montreal Cognitive Assessment (MOCA) was applied 2 months after stroke (23) . This screening instrument has a high sensitivity and specificity for the detection of mild cognitive impairment (23) . The highest score is 30 and a score ≤ 26 is indicative of mild cognitive impairment.
Comorbidity was assessed 2 months after stroke using the Cumulative Illness Rating Scale (CIRS) (24) . The CIRS measures the comorbidity health status of the patient (score range 0-56), not only by summarizing the presence of (organ) diseases, but also by grading the severity of illness.
Premorbid social participation was assessed with the Utrecht Scale for the Evaluation of Rehabilitation-Participation (USER-Participation) scale (25) . This is a generic measure of participation that focuses on participation in vocational, leisure and social activities. USERParticipation consists of 31 items divided into 3 scales: Frequency (12 items), Restrictions (10 items) and Satisfaction (9 items). For this study, only the frequency scale was used. The sum of scores for the scale is converted to a 0-100 scale, with higher scores indicating better participation (i.e. fewer restrictions). USER-Participation has adequate reliability and validity in patients with physical disabilities (25) .
Ethics approval
The medical ethics committee of the Antonius Hospital and all local committees approved the study (number NL34676.100.10). Written informed consent was obtained from all participants.
Statistical analysis
Data were processed using SPSS version 21 (SPSS Inc., Chicago, IL, USA). Differences between age groups and discharge destination (home vs clinical rehabilitation) were tested using Student's t-test for continuous variables or χ 2 tests for categorical variables. First, univariate analyses were performed between discharge destination groups. Then, the associated factors (p < 0.10) were entered in a multivariate logistic regression analysis to determine their independent contribution to, and overall explained variance in, discharge destination. Before entering the related variables into a multivariate regression model they were tested for multicollinearity (Pearson's r < 0.70) and effect modification. A backward stepwise method was performed. Alpha was set at 0.05.
RESULTS
A total of 395 participants provided written informed consent and entered the study. Table I presents the demographic and clinical characteristics of the patients: mean age was 66.7 (standard deviation (SD) 12.6) years, 64.8% were male, and 68.5% had a partner. Approximately 88% had a first-ever stroke and 7% a haemorrhagic stroke. With a cut-off at 70 years, the mean age of the younger group was 57.4 (SD 8.7) years and of the older group 77.9 (SD 5.3) years. There was no significant difference in sex, first-ever stroke, haemorrhagic stroke, or stroke severity between the 2 groups. Patients in the older age group less often had a spouse, were more dependent in ADLs, and had more severe comorbidities (p < 0.001); moreover, they had more impaired cognitive functioning and lower premorbid social participation (p < 0.01). Table II shows the relationship between the clinical and demographic variables and discharge destination for the total patient group, and for the 2 age groups separately. In the total study population 70% were discharged home, and 63% of the older patients were discharged home. The patients discharged home were significantly younger, more often had a spouse, and less often had a first-ever stroke than patients discharged to a clinical rehabilitation setting. Moreover, patients discharged home were significantly functionally less dependent and had fewer cognitive disabilities. Older patients discharged home had a significantly higher Barthel Index (BI) and lower NIHSS and, in more cases, a spouse present. In younger patients there was no significant difference in the presence of a spouse between patients discharged home (78.8%) and those discharged to clinical rehabilitation (71.2%) (p = 0.254). There were no significant differences in CIRS scores between the 2 age groups, or between patients discharged home and to clinical rehabilitation. In both age groups, the MOCA scores of the patients discharged home were the same as those of patients discharged to clinical rehabilitation.
Association with discharge destination
Independent association with discharge destination
Bivariately significant determinants (age, sex, presence of a spouse, BI, NIHSS, first-ever stroke and MOCA) were selected to study the independent influence of the predictor variables on discharge destination. There was no multicollinearity between selected determinants. The highest correlation between the independent variables was 0.6, i.e. between BI and NIHSS. Therefore, all significant independent variables were entered in the model. Separate analyses were performed for patients with and without a spouse because, in the total group, there was a significant interaction between the presence of a spouse and age (Table III) . In addition to a high NIHSS score and low BI score after stroke (both indicating severity of stroke), higher age was independently related to discharge home only in the group that did not have a spouse (odds ratio (OR) 0.96, 95% confidence interval (CI) 0.92-1.00)).
In the 2 age groups separately, there was no significant interaction between age and the presence of a spouse. Therefore, all variables that showed a significant relation to discharge destination were entered in the multivariate regression analyses. Having a spouse made an important contribution only in the analysis of the older age group (OR 4.77, 95% CI 2.01-11.31).
DISCUSSION
This multicentre cohort study aimed to identify determinants for discharge destination of stroke patients after the acute phase, with a special focus on older (≥ 70 years) and younger (< 70 years) patients. In total, 70% of all patients admitted to acute care of the hospital stroke unit were discharged home. Younger patients were more frequently discharged home than older patients. Factors determining discharge after the acute phase were related to stroke severity and the presence of a spouse. High scores on the BI and low scores on the NIHSS gave the highest chance of being discharged home after the acute phase of stroke. In addition, in the older age group, the presence of a spouse was an important factor (OR 4.8) of being discharged home, indicating that (for equal severity of stroke) the presence of a spouse determines whether an older person can be discharged home. Sex, severity of cognitive deficits, and the presence and severity of comorbidities did not influence discharge destination.
The finding that stroke severity and functional abilities in the acute phase determine hospital discharge is not new. One review found that stroke severity and functional abilities were consistently associated with hospital disposition after acute stroke (8) . This is also in line with clinical practice. Patients with moderate to severe impairments benefit from clinical rehabilitation, while patients with mild impairments after stroke are able to function independently at home (26) or receive therapy through outpatient rehabilitation. Surprisingly, in the present study the presence of a spouse was an important determinant of discharge home, but only in older stroke patients. Having a partner is important for discharge home after rehabilitation (18, 27) , but the present results suggest that this is more important for older patients with similar clinical/functional conditions. However, it is debatable whether this is a desirable situation and will lead to the provision of appropriate care for the older stroke patient. For example, older patients discharged home might place too much strain on their, usually equally aged, spouse, with a higher risk of possibly causing burnout and a negative health outcome. This aspect requires more investigation, by monitoring and supporting spouses and informal caregivers, and helping professional care institutions to provide adequate care in the home situation. Another finding that might also affect the patient's partner is the fact that cognitive disabilities are equally present in patients discharged home and in those discharged to clinical rehabilitation. During rehabilitation, patients are clinically evaluated for cognitive disabilities, whereas the level of cognitive functioning of patients discharged home might be overestimated (28) , which can place increasing strain on the spouse. Therefore, it is important to adequately monitor and screen for cognitive disabilities.
An important strength of this multicentre study is that it included a large cohort of stroke patients within 7 days post-stroke and evaluated a wide variety of demographic and clinical variables in all patients. An important limitation is that premorbid cognitively impaired patients, or patients with a poor prognosis in the first week after stroke, were excluded from participation. Because this latter group had an overrepresentation of older patients, this might negatively influence the generalizability of the results.
In conclusion, most patients are discharged home after the acute phase of stroke. The severity of stroke, a low NIHSS score and a high BI score, are the most important factors determining discharge destination. In older patients, the presence of a spouse is an additional important factor determining discharge home. It is important to monitor informal caregivers (burden, mood, health problems associated by caregiving) and support them in order to provide appropriate care for older community-dwelling stroke patients. It is also important to monitor and re-assess patients' cognitive functioning. Discharge home does not implicate that there are no/less cognitive problems, compared with patients admitted for rehabilitation. 
